Low concentrations of the histone deacetylase inhibitor, depsipeptide, enhance the effects of gemcitabine and docetaxel in hormone refractory prostate cancer cells.
Histone deacetylase inhibitors (HDACis) have been developed as a new type of drug for cancer treatment. In this study, we examine the augmentation efficacy of depsipeptide (FK228) in combination with gemcitabine (GEM) or docetaxel (DOC) in vitro and in vivo against hormone refractory prostate cancer (HRPC). The anti-proliferative effects, cell cycle distribution and apoptotic status were assessed in HRPC DU145 cells treated with these agents. The in vivo anti-tumor effects of the combination therapy with FK228 and GEM were further evaluated in the DU145 xenografts. FK228 induced a substantial acetylation of the histone proteins even at a low concentration of IC20 (0.56 ng/ml for 48 h treatment), while no effects on the cell cycle arrest and apoptosis induction were observed at the low concentration level. The pretreatment of cells with the IC20 dose of FK228 enhanced the cytotoxicity of both chemotherapeutic agents although the augmentation was more profoundly observed in GEM than DOC. The effects of the FK228 pretreatment were also observed in the in vivo experiment. The mean tumor doubling-time in the FK228 pretreatment combined with GEM was two times longer than that of the monotherapy with FK228 or GEM (p<0.001). These results show that pretreatment with low-dose FK228 enhances the chemosensitivity of DU145 tumors to GEM in vivo, suggesting the therapeutic potential of a new combination of HDACis and conventional chemotherapeutic agents. Further studies are required in order to assess the efficacy of this combination regimen in HRPCs in general.